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INDEX. 
VOLUME XXXVI. 


JANUARY TO JUNE, 1892. 


ADDRESS AT THE ANNUAL CONVENTION. 

At Hygeia Hotel, Fortress Monroe, Va., June 8th, 1892. Mendes 
Cohen, 535. 

ANDERSON, Larnam. Availability of the Cafions of the Colorado 
River for Railway Purposes, 349. 

** AVAILABILITY of the Cafions of the Colorado River of the West 
for Railway Purposes.” Robert B. Stanton, 283. 

Discussion: A. F. Sears, 332; O. F. Nichols, 339; S. M. Rowe, 
342; Jno. E. Early, 342; J. Francis LeBaron, 344; J. Foster 
Crowell, 346; Latham Anderson, 349; J. L. Barlow, 349; Lewis 
Kingman, 351; R. B. Stanton, 355. 

BALDWIN, Warp. Railway Bridge Designing, 256. 
BALTIMORE AND OHIO RAILROAD. 

History of Construction, Development and Early Operation of, 
Mendes Cohen, 533. 

Philadelphia Tunnel of, W. W. Thayer, 529. 

BANQUETTES. 

In Dike Construction. W. Howard White, 665; Arthur Hider, 676; 
W. Starling, 699. 

BARLOW, J. Q. Availability of the Cafions of the Colorado River for 
Railway Purposes, 349. 

BARRETT, J. P. Electric Lighting at Topeka, Kansas, 438. 

BEAHAN, Wuxarp. ‘‘ The Main Relief Sewer of Brooklyn,” 484. 

BLAND, J. C. Railway Bridge Designing, 232. 

BLAKELY, G. H. Railway Bridge Designing, 258. 

BOGART, Jno. Holland Dikes, 690. 
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BORINGS. III 


BORINGS. 
To Determine Character of Material. W. Beahan, 486; A. Fteley, 508. 
BOUSCAREN, G. Railway Bridge Designing, 174. 
BRAZOS RIVER HARBOR IMPROVEMENT. 
Discussion: Wm. P. Craighill, 518; E. L. Corthell, 520. 
BREITHAUPT, W. H. Railway Bridge Designing, 215. 
BRICK. 
Used for Roads on Holland Dikes. W. Starling, 636. 
Use of, in Tunnels. Wm. C. Jewett, 413. 
BRICK MANUFACTURE. 
Description of Plants for. F. A. Calkins. 374. 
Early, in Peru. A. F. Sears, 405. 
Machines for. F. A. Calkins, 367. 
Methods of. F. A, Calkins, 370. 
Origin of the Art. F. A. Calkins, 363. 
Property of Clay Used in. F. A. Calkins, 364. 
Uncertainty of Good. Lewis Kingman, 411. 
MANUFACTURE AND BRICK PAVEMENT.” A. 
Calkins, 363. 
Discussion: Calvin Tomkins, 400; 8. Whinery, 401; T. C. Clarke, 
404; Edward P. North, 404; 8. C. Thompson, 405; A. F. Sears, 
405; R. H. Thurston, 407; Wm. Steyh, 409; Lewis Kingman, 410; 
H. M. Marshall, 412; Wm. ©. Jewett, 413; S. S. Haight, 414; A. 
N. Talbot, 414; G. W. Rafter, 415. 
BRICK PAVEMENT. 
Advantages of. F. A. Calkins, 394. 
Comparison of, with other pavements. S. Whinery, 402. 
Cross Section of Streets for. F. A. Calkins, 393. 
Methods of Laying. F. A. Calkins, 391. 
Quality of Clay for. F. A. Calkins, 385. 
Quality and Shape of Brick for. F. A. Calkins, 386. 
Tests and Specifications for. F. A. Calkins, 389; C. Tomkins, 401; 
S. Whinery, 404; T. C. Clarke, 404; E. P. North, 404; R. H. 
Thurston, 408; William Steyh, 409; H. M. Marshall, 412; A. N. 
Talbot, 414; George W. Rafter, 421. 
BRIDGES. 
‘* Bridging Cafions Lengthwise.” H. V. Hinckley, 521. 
Combined Stresses in. J. A. L. Waddell, 104, 279; Edwin Thacher, 
145; G. Bouscaren, 183; Jno. A. Fulton, 203; Frank W. Skinner, 
219. 
First Iron (Bollman) Truss Railroad. M. Cohen, 553. 
General Details of Construction of. J. A. L. Waddell, 108, 281; T. 
C. Clarke, 118; Edwin Thacher, 146; Robert Moore, 151; W. L. 
Cowles, 165; Paul L. Wolfel, 170; P. C. Ricketts, 173; G. Bous- 
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IV BRIDGES—CONTINUED. 


caren, 183; H. H. Filley, 188; Fred. H. Smith, 192; H. H. C 
- Quimby, 198; Jno. A. Fulton, 204; Saml. T. Wagner, 207; Wm. 
Cain, 211; Frank C. Osborn, 213; W. H. Breithaupt, 217; A. J. 
Swift, 223; O. F. Nichols, 227; H. B. Seaman, 230; G. H. Blake. 
ley, 260. ( 
Intensities of Working Stresses in. J. A. L. Waddell, 98, 276; Thos. 
H. Johnson, 114; G. Lindenthal, 127; Wm. H. Burr, 132; L. L. 
Buck, 135; Edwin Thacher, 143; G. Bouscaren, 180; H. H. Filley, 
187; Fred. H. Smith, 195; H. H. Quimby, 198; Jno. A. Fulton, ( 
201; Wm, Cain, 208; W. H. Breithaupt, 218; Frank W. Skinner, 
219; J: C. Bland, 250. 
Live Loads. J. A. L. Waddell, 78, 264, 271; Thos. H. Johnson, 113; 
Geo. F. Swain, 118; J. M. Johnson, 123; G. Lindenthal, 125; Wm. 
H. Burr, 128; L. L. Buck, 133; J. B. Johnson, 135; Henry C. Eddy, 
138; Edwin Thacher, 139; C. L. Gates, 146; C. S. Churchill, 148; 
Robert Moore, 150; Mansfield Merriman, 151; A. J. Du Bois, 152; 
J. P. Snow, 156; W. L. Cowles, 162; Paul L. Wolfel, 165; P. C. 
Ricketts, 171; G. Bouscaren, 174; H. H. Filley, 185; Jno. 8. 
Deans, 190; Fred. H. Smith, 194; Jno. A. Fulton, 199; Benj. 
Douglas, 205; Wm. Cain, 209; W. H. Breithaupt, 215; Frank W. 
Skinner, 218; A. J. Swift, 220; O. F. Nichols, 225; H. B. Seaman, 
228; J. C. Bland, 232, 242; Ward Baldwin, 256; G. H. Blakeley, 258. 
Plate Girder Proportioning. J. A. L. Waddell, 106, 280; Thos. H. 
Johnson, 117; Geo. F. Swain, 123; Edwin Thacher, 145; ©. L. 
Gates, 147; J. P. Snow, 160; W. R. Hutton, 161; Paul L. Wélfel, 
166; Jno. A. Fulton, 204; Benj. Douglas, 206; Frank C. Osborn, 
2138, 215; Frank W. Skinner, 220; A. J. Swift, 221; O. F. Nichols, 
226. 
Styles and Proportions of, J. A. L. Waddell, 92, 273; G. Linden- 
thal, 126; Edwin Thacher, 142; J. P. Snow, 158; W. L. Cowles, 
163; P. C. Ricketts, 172; G. Bouscaren, 177; Jno. A. Fulton, ; 
201; Benjamin Douglas, 206; Samuel T. Wagner, 207; W. H. 
Breithaupt, 217; Frank W. Skinner, 219. 
‘‘The Continuous Girder as a Tipper.” CO. H. Lindenberger, 469. 
Wind Pressure. J. A. L. Waddell, 90, 272; T. C. Clarke, 117; 
George F. Swain, 119; William H. Burr, 123; G. Lindenthal, 126; 
L. L. Buck, 183; Edwin Thacher, 142; Paul L. Wolfel, 166; P. C. 
Ricketts, 172; G. Bouscaren, 176; H. H. Quimby, 198; John A. 
Fulton, 201; Benjamin Douglas, 205; Frank W. Skinner, 219; 
H. B. Seaman, 231; G. H. Blakeley, 262. 
‘‘BRIDGING CANONS LENGTHWISE.” Howard V. Hinckley, 521. 
BRUSH, Cuartzs B. Holland Dikes, 689. 
Main Relief Sewer of Brooklyn, 512. 
BUCK, L. L. Railway Bridge Designing, 133. 
BURR, Wuuiiam H. Railway Bridge Designing, 128. 


length from the P. C., or point where it connects with the 
tangent,” 473. 
CALKINS, F. A. ‘‘ Brick Manufacture and Brick Pavement,” 363. 
CANALS. 
Chesapeake and Ohio, Charter Granted. M. Cohen, 537. 
Opening of Erie. M. Cohen, 537. 
CANONS. 
“Bridging, Lengthwise.” Howard V. Hinckley, 521. 
*‘Of the Colorado River—Availability for Railway Purposes.” 
Robert B. Stanton, 283. 
Development of Caiion Profiles. R. B. Stanton, 290. 
First Preliminary Railroad Survey of Cafions of the Colorado. 
R. B. Stanton, 291. 
Second Preliminary Railroad Survey of Caiions of the Colorado. 
R. B. Stanton, 295. 
Methods Employed in Survey of Cajions of the Colorado. R. B. 
Stanton, 297. 
Results of Survey of Cafions of the Colorado. R. B. Stanton, 301. 
Of the Rio Santa of Peru. A. F. Sears, 333; O. F. Nichols, 340. 
CARS. 
First Eight-wheeled introduced. M. Cohen, 551. 
CARTWRIGHT, Roserr. Holland Dikes, 684. 


CASE, L. N. Hydraulics of the Hemlock Lake Conduit and Restriction 
of Use and Waste of Water in Rochester, N. Y., 49. 

CHURCHILL, C.8. Railway Bridge Designing, 148. 

CLAY. 

Use of, as puddle. A. F. Sears, 658; Robert Cartwright, 684; C. 
Herschel, 684; W. E. Worthen, 685; E. A. Fuertes, 686; C. B. ] 
Brush, 689; E. P. North, 689; J. F. Crowell, 690; John Bogart, 
690; W. R. Hutton, 691; Mendes Cohen, 691; J. J. R. Croes, 691; 
W. Starling, 695. j 

CLARKE, Tomas C. Brick Manufacture and Pavement, 404. 
{ 


CAIN, WILLIAM. v 
CAIN, Witt1am. Railway Bridge Designing, 208. 
‘The Transition Curve, whose curvature varies directly as its 


Railway Bridge Designing, 117. 
COAL-FIELDS. 
Of Western Colorado. R. B. Stanton, 327. 
Of Mexico. John E. Early, 342. 
COHEN, Menpes. Holland Dikes, 691. 
‘* Address at the Annual Convention at Hygeia Hotel, Fortress 
Monroe, Va., June 8th, 1892,” 535, 


COLORADO. 
Coal-fields of. R. B. Stanton, 328. 
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VI COLORADO RIVER OF THE WEST. 


COLORADO RIVER OF THE WEST. 


Cajions of—Availability for Railway Purposes. Robert B. Stanton, 
283. 


Creation of. R. B. Stanton, 288. 
Early Explorations of. R. B. Stanton, 284. 
COLUMNS. 
Straight line formula for strength of. Thomas H. Johnson, 115; 
George F. Swain, 122. 


COMSTOCK, C. B. Holland Dikes, 660. 
“CONTINUOUS GIRDER AS A TIPPER.” OC. H. Lindenberger, 
469. 
CORTHELL, E. L. Brazos River Harbor Improvement, 520. 
COWLES, W. L. Railway Bridge Designing, 162. 
CRAIGHILL, Wit1tam P. Brazos River Harbor Improvement, 518. 
CROES, J. J. R. Holland Dikes, 691. 
CROWELL, J. Fosrer. Availability of the Caiions of the Colorado 
River for Railway Purposes, 346. 
Holland Dikes, 690. 
Loss of Head through 24-inch Stop Valve, 453. 
CURVE. 
**Transition, whose curvature varies directly as its length from 
the P. C. or point where it connects with the tangent.” William 
Cain, 473. 
DAMS. 
Across the Maas, and elsewhere in Holland. W. Starling, 643. 
DEANS, J. Sreruinc. Railway Bridge Designing, 190. 
DeCOURCEY, B. W. Holland Dikes, 664. 
DIKES. 
Bank protection necessary for. W. Starling, 580, 697; B. W. De- 
Courcey, 664. 
Beginning of present system of—in Holland. W. Starling, 561. 
Brush used on Holland Dikes. W. Starling, 594. 
Causes of breaks in. ' W. Starling, 599. 
Internal dikes of Holland. W. Starling, 610. 
Material for. W. Starling, 577, 693; A. F. Sears, 657; H. B. Rich- 
ardson, 671. 
Mississippi River dikes compared with those of Holland. W. Star- 
ling, 600. 
Muck Ditches almost universally used on Mississippi. H. B. Rich- 
ardson, 670. 
Piles used for protection of—in Holland. W. Starling, 590. 
Railroad embankments used as. W. Starling, 614. 
River dikes of Holland. W. Starling, 565. 
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DIKES—CONTINUED. VII 


Sea dikes of Holland. W. Starling, 563. . 
** Some Notes on the Holland Dikes.” W. Starling, 559. 
Straw Mat used in Holland dikes. W. Starling, 593. 
Stone facings for—in Holland. W. Starling, 588. 
Tarpaulins used for protection of Holland Dikes. W. Starling, 597. 
Uniform prices for extra work in Holland. W. Starling, 652; G. 
W. Rafter, 682. 
DOME of proposed Government Building, World’s Columbian Expo- 
sition, Chicago, Ill. James C. McGuire, 1. 
DOUGLAS, Bensamin. Railway Bridge Designing, 205. 
DUANE, James. Loss of Head through 24-inch Stop Valve, 463. 
DuBOIS, A.J. Railway Bridge Designing, 152. 
EARLY, Joun E. Availability of the Cafions of the Colorado River 
for Railway Purposes, 342. 
EDDY, Henry T. Railway Bridge Designing, 138. 
*“*ELECTRIC LIGHTING AT TOPEKA, KANSAS.” Lewis King- 
man, 427. 
Discussion: John W. Hill, 432; E. E. Magovern, 433; J. P. Bar- 
rett, 438; L. Kingman, 438. 
ELECTRIC LIGHTS. 
Description and cost of—in Topeka, Kansas. Lewis Kingman, 428; 
John W. Hill, 433. 
Cost of—in several cities. E. E. Magovern, 434. 
Standards for. E. E. Magovern, 435. 
EMBANKMENTS. 
Proper slope for preservation of. D. FitzGerald, 663; W. H. White, 
666. 
Upward pressure of water under. D. FitzGerald, 663; H. B. Rich- 
ardson, 673; W. Starling, 699. 
FANNING, J. T. Holland Dikes, 667. 
FILLEY, H. H. Railway Bridge Designing, 185. 
FirzGERALD, D. Holland Dikes, 663. 
FLETCHER, R. Loss of Head through 24-inch Stop Valve, 459. 
FOUNDATIONS. 
Of Dome of Proposed Government Building, World’s Columbian 
Exposition, Chicago, Ill. James C. McGuire, 1. 
FTELEY, Aurnonsz. Main Relief Sewer of Brooklyn, 508. 
FUERTES, E. A. Holland Dikes, 686. 
FULTON, Joun A. Railway Bridge Designing, 199. 
GATES, ©. L. Railway Bridge Designing, 146. 
GAUGES. 
Mercury-Pressure—Difference. E. Kuichling, 440. 
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VIII GAUGES—CONTINUED. 


Uncertainty of Spring or Diaphragm. E. Kuichling, 33; John 

Thomson, 45, 455; Geo. W. Rafter, 60. 
GAYLER, Caru. Railway Bridge Designing, 124. 
GIRDER. 

Continuous, as a Tipper. C. H. Lindenberger, 469. 

Plate. See Bridges. 

GOULD, E. Saerman. Hydraulics of the Hemlock Lake Conduit and 
Restriction of Use and Waste of Water in Rochester, N. Y., 38. 
GRAVEL. 

Use of, in Puddle. A. F. Sears, 658; R. Cartwright, 684; O. 
Herschel, 684; W. E. Worthen, 685; E. A. Fuertes, 686; C. B. 
Brush, 689; J. F. Crowell, 690; Jno. Bogart, 690; W. R. Hutton, 
691; J. J. R. Croes, 691; W. Starling, 695. 

HAIGHT, Srerven S. Brick Manufacture and Pavement, 414. 


HARBOR. 
Brazos River, Improvement. W. P. Craighill, 518; E. L. Corthell, 520. 


HENRY, D. Ferranp. Loss of Head through 24-inch Stop Valve, 461. 
HERING, Ropotrx. Hydraulics of the Hemlock Lake Conduit and 
Restriction of Use and Waste of Water in Rochester, N. Y., 40. 
HERSCHEL, Ciemens. Holland Dikes, 684. 
Loss of Head through 24-inch Stop Valve, 451. 
HIDER, Arruvur. Holland Dikes, 674. 
HILL, Jonn W. Loss of Head through 24-inch Stop Valve, 453. ' 
HINCKLEY, Howarp V. “Bridging Caions Lengthwise,” 521. 
HODGE, Henry W. Railway Bridge Designing, 261. 
** HOLLAND DIKES, Some Notes on the.” William Starling, 559. 
Discussion: A. F. Sears, 656; C. B. Comstock, 660; D. Fitz- 
Gerald, 663; B. W. DeCourcey, 664; W. Howard White, 665; 
J. T. Fanning, 667; H. B. Richardson, 670; Arthur Hider, 674; 
J. F. LeBaron, 677; Geo. W. Rafter, 681; Robert Cartwright, 684; 
Clemens Herschel, 684; W. E. Worthen, 685; E. A. Fuertes, 686; 
C. B. Brush, 689; E. P. North, 689; J. F. Crowell, 690; John 
Bogart, 690; W. R. Hutton, 691; Mendes Cohen, 691; J. J. R. 
Croes, 691; W. Starling, 692. 
HOLLAND, Steam used for pumping in. W. Starling, 618. 
HUTTON, W. R. Holland Dikes, 691. 
Main Relief Sewer of Brooklyn, 515. 
Railway Bridge Designing, 161. 
** HYDRAULICS of the Hemlock Lake Conduit of the Rochester, N.Y., 
Water Works.” George W. Rafter, 13. 
Discussion: E. Kuichling, 28; E. Sherman Gould, 38; Rudolph 
Hering, 40; John Thomson, 44; L. N. Case, 49; J. Nelson Tubbs, 
52; W. N. Radenhurst, 54; George W. Rafter, 56. 
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INUNDATIONS. Ix 


INUNDATIONS. 
For military purposes in Holland. W. Starling, 655. 
TRON. 


Work for the Dome of the Proposed Government Building, 
World’s Columbian Exposition, Chicago, Ill. James C. McGuire, 1. 
JETTIES. 
' Description of, at Fernandina, Fla. J. F. LeBaron, 680. 
Mattresses used at Charleston for. W. P. Craighill, 518. 
JEWETT, Wii14m C. Brick Manufacture and Pavement, 413. 
JOHNSON, J. B. Railway Bridge Designing, 135. 
JOHNSON, J. M. Railway Bridge Designing, 123. 
JOHNSON, T. H. Railway Bridge Designing, 112. 
KINGMAN, Lewis. Availability of the Cafions of the Colorado River 
for Railway Purposes, 351. 
Brick Manufacture and Pavement, 410. 
‘Electric Lighting at Topeka, Kansas,” 427. 
KUICHLING, E. Hydraulics of the Hemlock Lake Conduit and 
Restriction of Use and Waste of Water in Rochester, N. Y., 28. 
‘*On the Loss of Head by the Passage of Water through a 24-inch 
Stop Valve,” 439, 464. 


LzBARON, J. Franots. Availability of the Cafions of the Colorado 
River for Railway Purposes, 344. 
Holland Dikes, 677. 
LEVEES. 

Common Type of, on the Mississippi. C. B. Comstock, 660; on 
the Rhine in Germany, OC. B. Comstock, 660; on the Elbe in 
Prussia, C. B. Comstock, 662; on the Vistula, C. B. Comstock, 
662. 

Muck Ditches, almost universally used on Mississippi. H. B. 
Richardson, 670. 

LINDENBERGER, ©. H. ‘‘The Continuous Girder as a Tipper,” 469. 
LINDENTHAL, G. Railway Bridge Designing, 125. 
LOCOMOTIVES. 

First trip of the first Locomotive built in America, M. Cohen, 546. 

‘*Grasshopper,” type of, introduced. M. Cohen, 548. 

Wood-burning, Horizontal Boiler, introduced. M. Cohen, 552. 

**Camel,” type of, introduced. M. Cohen, 554. 

**LOSS OF HEAD by the Passage of Water Through a 24-Inch Stop. 
Valve.” E. Kuichling, 439. 

Discussion: Clemens Herschel, 451; John W. Hill, 453; J. Foster 
Crowell, 453; John Thomson, 455; John C. Trautwine, Jr., 458; R. 
Fletcher, 459; George W. Rafter, 460; D. Ferrand Henry, 461; 
James Duane, 463; E. Kuichling, 464. 


x McCANN, THOMAS H. 


McCANN, Tuomas H. Main Relief Sewer of Brooklyn, 514. 
MoGUIRE, James ©. ‘The Iron Work of the Proposed Government 
Building, World’s Columbian Exposition. Chicago, Il.,” 1. 
**MAIN RELIEF SEWER OF BROOKLYN.” Willard Beahan, 484, 
Discussion: A. F. Sears, 507; A. Fteley, 508; A. McC. Parker, 509; 
O. F. Nichols, 510; C. B. Brush, 512; T. H. McCann, 514; W. R. 
Hutton, 515; Willard Beahan, 516. 
MARSHALL, Horace M. Brick Manufacture and Pavement, 412. 
** MEASURES FOR RESTRICTING the Use and Waste of Water, in 
force in the City of Rochester, N. Y.” George W. Rafter, 23. 
Discussion: E. Kuichling, 28; E. Sherman Gould, 38; Rudolph 
Hering, 40; John Thomson, 44; L. N. Case, 49; J. Nelson Tubbs, 
52; W. N. Radenhurst, 54; Geo. W. Rafter, 56. 
MERRIMAN, Mansrietp. Railway Bridge Designing, 151. 
MISSISSIPPI DIKES. 
Compared with those of Holland. W. Starling, 600; H. B. Rich- 
ardson, 670; Arthur Hider, 674. 
Common type of. C. B. Comstock, 660. 
MOORE, Roszerr. Railway Bridge Designing, 150. 
MUCK DITCHES. 
Almost universally used on the Mississippi Levees. H. B. Richard- 
son, 670. 
Failure of, in Mississippi Levees. Arthur Hider, 675; W. Starling, 
699. 
NICHOLS, O. F. Availability of the Caiions of the Colorado River for 
Railway Purposes, 339. : 
Main Relief Sewer of Brooklyn, 510. 
Railway Bridge Designing, 225. 
NORTH, Epwarp P. Brick Manufacture and Pavement, 404. 
Holland Dikes, 689. 
OSBORN, F.C. Railway Bridge Designing, 212. 
PARKER, Anprew McC. Main Relief Sewer of Brooklyn, 509. 
PAVEMENT. Standard for comparative durability of different kinds of, 
S. Whinery, 402. 
Bricks made of furnace slag for. 8. 8. Haight, 414. 
Cost of various, in Rochester, N. Y. George W. Rafter, 417. 
PAVEMENT, BRICK. See Brick Pavement. 
‘* PHILADELPHIA TUNNEL of the Baltimore and Ohio ‘Railroad, 
its Construction and Cost.” W. W. Thayer, 529. 
PHOTOGRAPHY. 
Use of, in Surveys. R. B. Stanton, 299; John E. Early, 343; J. 
Crowell, 346. 
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PIEZOMETERS. 


PIEZOMETERS. 

Reliability of. John Thomson, 45. 

See Water. 

PILES. 

Used for Protection of Holland Dikes. W. Starling, 590. 

PIPES. 

Coefficient of Roughness in Cast and Wrought Iron. Rudolph 
Hering, 41, 44. 

Discharging capacity of. E. Sherman Gould, 39, 40. 

Growth of Spongilla in. E. Kuichling, 38; J. Nelson Tubbs, 53; 
W. N. Radenhurst, 55, 56; Geo. W. Rafter, 66. 

Nominal and Actual Diameters of. Geo. W. Rafter, 61; E. Kuich- 
ling, 32, 33. 

Theoretical Resistance, due to bends in. Geo. W. Rafter, 61-64. 

Wrought and Cast Iron, Relative Value of for Conduits. Geo. W. 
Rafter, 76. 

PUDDLE. 

Use of Clay and other Materials in. A. F. Sears, 658; R. Cart- 
wright, 684; C. Herschel, 684; W. E. Worthen, 685;.E. A. 
Fuertes, 686; C. B. Brush, 689; Jno. Bogart, 690; W. R. Hutton, 
691; J. J. R. Croes, 691; W. Starling, 695. 


PUMPING. 
Windmills formerly used for, in Holland, 618, 622. 
Steam now used for, in Holland, 618, 622. 
Screw and Scoop-wheels now used for, in Holland, 623. 
Canal Pumping Works in Chicago. G. W. Rafter, 683. 
Large Plants for, in Egypt. G. W. Rafter, 683. 
PUMPS. 
In Holland. J. T. Fanning, 668. 
QUIMBY, H. H. Railway Bridge Designing, 198. 
RADENHURST, W.N. Hydraulics of the Hemlock Lake Conduit and 
Restriction of Use and Waste of Water in Rochester, N. Y., 54. 
RAFTER, Gro. W. Brick Manufacture and Pavement, 415. 
Holland Dikes, 681. 
Loss of Head through 24-inch Stop Valve, 460. 
‘* Measures for Restricting the Use and Waste of Water in Force in 
the City of Rochester, N. Y.,” 23. 
‘*The Hydraulics of the Hemlock Lake Conduit of the Rochester, 
N. Y., Water Works,” 13. 
RAILROADS. 
‘** Baltimore and Ohio, Philadelphia Tunnel of.” W. W. Thayer, 
529. 
Destruction of Line in the Cafion of the Rio Santa of Peru. A. F. 
Sears, 335. 


RAILROADS—CONTINUED. 


History of Construction, Development and Early Operation of the 
Baltimore and Ohio. M. Cohen, 533. 

First trip of first Locomotive built in America. M. Cohen, 546. 

Transition Curve for. Wm. Cain, 473. 


** RAILWAY BRIDGE DESIGNING, Some Disputed Points in.” 


J. A. L. Waddell, 77. 


Discussion: T. H. Johnson, 112; T. C. Clarke, 117; George F. 


Swain, 118; J. M. Johnson, 123; Carl Gayler, 124; G. Linden- 
thal, 125; Wm. H. Burr, 128; L. L. Buck, 133; J. B. Johrson, 
135; Henry T. Eddy, 138; Edwin Thatcher, 139; C. L. Gates, 
146; C. S. Churchill, 148; Robert Moore, 150; Mansfield Merri- 
man, 151; A. J. DuBois, 152; J. P. Snow, 156; W. R. Hutton, 
161; W. L. Cowles, 162; Paul L. Wéolfel, 165; P. C. Ricketts, 
171; G. Bouscaren, 174; H. H. Filley, 185; J. Sterling Deans, 
190; F. H. Smith, 192; H. H. Quimby, 198; John A. Fulton, 199; 
Benjamin Douglas, 205; S. T. Wagner, 207; Wm. Cain, 208; 
F. C. Osborn, 212; W. H. Breithaupt, 215; F. W. Skinner, 218; 
A. J. Swift, 220; O. F. Nichols, 225; H. B. Seaman, 227; Ward 
Baldwin, 256; J. C. Bland, 232; A. C. Stites, 257; Lee Tread- 
well, 257; G. H. Blakeley, 258; Henry W. Hodge, 261; J. A. L. 
Waddell, 263. 


RAINFALL. 
Maximum, in Brooklyn. W. Beahan, 485, 516; A. F. Sears, 507. 
RICHARDSON, H. B. Holland Dikes, 670. 
RICKETTS, P. C. Railway Bridge Designing, 171. 
ROADS. 


On Dikes in Holland. W. Starling, 637. 


ROWE, S. M. Availability of the Cafions of the Colorado River for 


Railway Purposes, 342. 


SAND. 


Use of, in Dams and Dikes. A. F. Sears, 659. 


Use of, in Puddle. A. F. Sears, 658; R. Cartwright, 684; C. Her- 
schel, 684; W. E. Worthen, 685; E. A. Fuertes, 686; C. B. 
Brush, 689; J. F. Crowell, 690; Jno. Bogart, 690; W. R. Hutton, 
691; J. J. R. Croes, 691; W. Starling, 695. 


SAND DUNES. 


Preservation of, in Holland. W. Starling, 589; A. F. Sears, 660. 


SCREW. 


Description of, Used for Pumping in Holland. W. Starling, 623. 


SEAMAN, H. B. Railway Bridge Designing, 227. 
SEARS, Atrrep F. Availability of the Cafions of the Colorado River 


for Railway Purposes, 332 
Brick Manufacture and Pavement, 405. 
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SEARS, ALFRED F. XIII 


Holland Dikes, 656. 
Main Relief Sewer of Brooklyn, 507. 
SEWERS. 
Main Relief of Brooklyn.” Willard Beahan, 484. 
SKINNER, F. W. Railway Bridge Designing, 218. 
SLUICES, or Locks used in Holland. W. Starling, 632. 
SMITH, T.H. Railway Bridge Designing, 192. 
SNOW, J. P. Railway Bridge Designing, 156. 
SPECIFICATIONS. 
Material for Dome of Proposed Government Building, World’s 


Columbian Exposition, Chicago, Ill. James C. McGuire, 11. 
For Brick. See Brick Pavement. 


SPONGILLA. 
Growth of, in Water Pipes. E. Kuichling, 38; J. Nelson Tubbs, 
53; W. N. Radenhurst, 55, 56; Geo. W. Rafter, 60. 
STANTON, Rosert B. “ Availability of the Caiions of Colorado River 
of the West for Railway Purposes,” 283. 
STARLING, Wuuiam. ‘‘ Some Notes on the Holland Dikes,” 559. 
STEYH, Wit11am. Brick Manufacture and Pavement, 409. 
STITES, A. C. Railway Bridge Designing, 257. 
STRESSES. 
In Dome of Proposed Government Building, World’s Columbian 
Exposition, Chicago, Ill. James C. McGuire, 7-9. 
See Bridges. 


SURVEYS. 
Methods Employed in Survey of Cajions of the Colorado. R, B. 
Stanton, 297. 


Results of Survey of Cafions of the Colorado. R. B. Stanton, 301. 
Use of Photography in. R. B. Stanton, 299. 


SWAIN, Gzorcz F. Railway Bridge Designing, 118. 

SWIFT, A. J. Railway Bridge Designing, 220, 

TALBOT, Arnruur N. Brick Manufacture and Pavement, 414. 
THATCHER, Epwin. Railway Bridge Designing, 139. 


THAYER, W. W. ‘“‘ Philadelphia Tunnel of the Baltimore and Ohio 
Railroad; its Construction and Cost,” 529. 


THOMSON, Jonny. Hydraulics of the Hemlock Lake Conduit, and Re- 
striction of Use and Waste of Water in Rochester, N. Y., 44. 
Loss of Head through 24-inch Stop Valve, 455. 


THOMPSON, Samvzt ©. Brick Manufacture and Pavement, 405. 
THURSTON, Rosert H. Brick Manufacture and Pavement, 407. 
TOMKINS, Catvix. Brick Manufacture and Pavement, 400. 
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xIV TRANSITION CURVE. 

‘*TRANSITION CURVE whose curvature varies directly as its length 
from the P. C. or point where it connects with the tangent.” 
William Cain, 473. 

TREADWELL, Lez. Railway Bridge Designing, 257. 

TRAUTWINE, Joun C., Jr. Loss of Head through 24-inch Stop Valve, 
458. 

TUBBS, J. Neuson. Hydraulics of the Hemlock Lake Conduit, and 
Restriction of Use and Waste of Water in Rochester, N. Y., 52. 

TUNNELS. 

Methods of Tunneling in Soft Ground. W. Beahan, 490. 

Pilot System Used in Brooklyn. W. Beahan, 492; O. F. Nichols, 
510; C. B. Brush, 512. 

Tron Poling Boards Used in. W. Beahan, 497, 516. 

Hudson River. C. B. Brush, 512; W. Beahan, 513, 517; T. H. 
McCann, 514; W. R. Hutton, 515. 

Cost per foot of Philadelphia Tunnel, Baltimore and Ohio Rail- 
road. W. W. Thayer, 533. 

‘* Philadelphia Tunnel of the Baltimore and Ohio Railroad.” W. 
W. Thayer, 529. 

Value of, for Railway Lines in Cafions. A. F. Sears, 337; O. F. 
Nichols, 341; J. Foster Crowell, 348. 

WADDELL, J. A. L. ‘Some Disputed Points in Railway Bridge 
Designing,” 77, 263. 

WAGNER, 8. T. Railway Bridge Designing. 207. 

WATER. 

Effect of Wind in Raising Surface of—in Holland. W. Starling, 
631. 

Fluctuations of—in Piesometric Columns. G. Kuichling, 29; 
George W. Rafter, 59; John Thomson, 456. 

Level of Ground—in Brooklyn. W. Beahan, 485. 

** Loss of Head by the Passage of Water through a 24-inch Stop 
Valve.” E. Kuichling, 439. 

Oscillations in Flowing—E. Kuichling, 445, 464; John Thom- 
son, 456; J. C. Trautwine, Jr., 458; Clemens Herschel, 452; D. 
Ferrand Henry, 461. 

Oscillation in Height of Water in Holland Rivers. W. Starling, 
648. 

Spongilla in Water Pipes. E. Kuichling, 38; J. Nelson Tubbs, 53; 
W. N. Radenhurst, 55, 56; George W. Rafter, 66. 

‘‘ Measures for Restricting Use and Waste of—in the City of 
Rochester, N. Y.” George W. Rafter, 23. 

WATER, FLOW OF, Estimated Through Partially Closed Stop Valve 
for Tests of Pumping Engines. John W. Hill, 454. 

Direction of. John Thomson, 457. 
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WATER, FLOW OF—CONTINUED. xv 
Coefficient for, in Brick Conduits. W. Beahan, 487; A. Fteley, 508. 
Hemlock Lake Conduit, Rochester Water Works. George W. 

Rafter, 17. 
In Pipes, Resistance Due to Bends. George W. Rafter, 61-64. 
Coefficient of Roughness. Rudolph Hering, 42. 
Venturi Meter. Clemens Herschel, 452. 
Differential Piezometer. R. Fletcher, 459. 
WATER WORKS. 
‘The Hydraulics of the Hemlock Lake Conduit, Rochester, N. Y.” 
George W. Rafter, 13. 
WEIRS. 
Waste—in Holland. W. Starling, 640. 

WORLD’S COLUMBIAN EXPOSITION. 

The Iron Work of the Proposed Government Building. James CO, 
McGuire, 1. 

WHINERY, Samven. Brick Manufacture and Pavement, 401. 

WHITE, W. Howarp. Holland Dikes, 665. 

WOLFEL, Pavt L. Railway Bridge Designing, 165. 

WORTHEN, Wit11am E. Holland Dikes, 685. 
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